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/in this article of which the following is a digest the 
author employs a new thermodynamic criterion c/h and reveals the 
conditions governing the reversible conversion of heat of fric- 
tion into kinetic energy of the gaso He notes that studies 
should be made on the influence of external heating upon the co- 
efficient of friction^ . 

The author considers the case of a cylindrical pipe with heat sources 
distributed along its length according to a linear law: Qy " where q is 
a constant .in cal/kg. It is assumed that X , the coefficient of resistance 
^rrlctlon;, is constant and independent of Mach number and Reynolds number, M 
and Reo ' 

The differential e(iuatlon of subject flow with the above "linear" heat,. 

Ing is set ups 

(w^ _ a2)dw/w S _ gkdly _ gdQv(k.l)/A 
where dl.^. = > w^ix/agD and a^ = k^T, 

energy equation is found a coinplicated function w/ = f(M), 
Involving tocwn parameters of the gas at the pipe's Input. It turns oul(that 

the parameters occurred "lumped" in a cert^n ratio ■. • < •;, 

c/b = .^gg/|^, . 

A 2D • ^ dQr 2^ 

ais new parMeter c/b obviously characterizes the ratio of externally-supplied 
heat to the heat of friction. „The larger c/h, the relatively larger the amount 
ex ernally supplied heat; the smaller c/h, the larger the‘ role of friction 
“ '^•oorreapondB flow with heating vHthout f^ic^•on; to 
c/h - 0 corresponds flow with friction without heating. 
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Next, the functions T(M), p(M), QyfM), are expressed analytically. 

Their graphs and that of w = f(M) are drawn and analyzed, to permit the follow- 
ing conclusions: 


1. The presence of friction during ’'linear” heating increases the pres- 
sure drop (P 2 /P 1 , according to the graph of p(M)), With decreasing c/b the 
pressure drop becomes more intense and reaches a maximum at c/b = 0* The 
influence of friction upon pressure drop is more intense for large M*s. 


2, For acceleration /literally "starting^ of flow, friction decreases 
^ 2/^1 for given M; here friction* s influence is relabively stronger* for large M. 


3. Friction decreases the quantity of heat required to reach the limiting 
stage (M = 1). 


The limiting length of the tube is involved thus: the limiting value 
of ^x/D (corresponding to M 2 = 1) increases for decreasing c/b and reaches a 
maximum for c/b = 0, 


^ 5 . The limiting stage of flow occurs at M = 1 for any A , q > 0; here 
the "local" index of polytropy becomes n = k (m 2 and l/k have the same units). 


6. The process of friction in the limiting state proceeds is en tropically 
along the reverse adiabatic, which means that the heat of friction is completely 
converted reversibly /literally "back^ into the kinetic energy' of flow. 
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